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(57) Abstract: 

FIELD: medical equipment, applicable in stomatology at treatment of caries and 
dental prosthetics. SUBSTANCE: the method consists in action of laser pulse on the 
tooth tissue, acoustic pulse arising at interaction of radiation with the tissue is 
detected, and the type of the tissue to be treated is determined according to the 
pulse peak amplitude. The device uses a pulsed laser and means for delivery of 
radiation from the laser to the tooth arranged In succession from the laser to the 
tooth arranged in succession in the optimal axis; the input of the means of 
radiation delivery is optically integrated with the laser output, has an acoustic 
pickup and an electric pulse peak amplitude meter, whose input is electrically 
coupled to the acoustic pickup output, and the output is electrically coupled to the 
display unit input: the acoustic pickup is installed in such a manner that the 
direction of its maximum sensitivity makes up angle a with the direction of the optical 
axis at the output of the radiation delivery means, this angle satisfies 
condition: 1A * < rf ^ B ^<>: EFFECT: reduced danger of laser injury to patient 6 cl, 5 dwgr 
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(54) CriOCOB QPPABOTKM TBEPJ^HX TKAHEfi 3YBA J1A3EPHBIM 
M3J1YMEHMEM M YCTPOftCTBO JJJIH ErO OCY mECTBJI EHHH 

(57) Abstract: 

M3o6peTeHMe othochtch k MenHiu*HCKoft TexHHKe h mohcct 6i>iTb wcnojib30BaHO b 
CTOMaTOJioPHH npw jieMeHWM Kapneca w npoTe3wpoBaHHM 3y6oB. Ochobhbim HenpcraTKOM 
m3B€cthbix ciioco6o'b o6pa6oTKM TBepnbix TKaHefi 3y6a na3epHBiM nany^euiieM h 
ycTpoiicTB, peanM3yioD4wx sth cnoco6bi, hbjihctch BBicoKan onacHocrb HaHeceHHH 
jia3epHoA TpaBML»i nauHeiiTy. UejiBio H3o6peTeHH* HBjiHercH cmiaceHHe onacHOCTH 
HaHeceHHH nai^teHiy na3epH0M TpaBMBi 3a cMer o6ecne*ieHHH bo3mojkhocth onpeneneHHH 
THna o6pa6aTBiBaeMoii tkehh. YKa3aHHaH uenb ^ocTHraercH Te\i. hto b cnocooe 
o6pa6oTKH TBepnbix TKaneft 3y6a na3epHbiM HsnytieHHeM, BKJiiouaiomeM Brane&cTBHe Ha 
TKaHM 3y6a jia3epHoro HMnynbca. perHCTpapyioT aKycTwqecKHft HMnyjibc. B03HHKaionn4H 
npa B3aMMo^eftCTBHH H3nyMeHHH c TKaiibio. no nHKOBOM aMiuiMTyne xoroporo 
onpenennioT Twn o6pa6aTBiBaeMofl TKaHM. YKa3aHHaH upib Tarace npcTHraercH tcm. 
mto ycrpoHCTBO jym o6pa6oTKH TBepnbix TKaHeft 3y6a jia3epm>iM uanyweHHeM. 
cocroHiuee H3 nocnenoBaTenbHo pacnanoxceHHbix Bnonb onTHxiecKofl ocm iiMnynbCHoro 
Jia3epa h cpe^cTBa ^ocraBKM H3Jiy^eHHH or na3epa k 3y6y. Bxofl KOToporo onratiecKw 
conpn^Ken c Bbixo«OM Jia3epa, cqnepjKHT aKycTH^ecKwii npHeMHHK h H3MepHTenb 
nHKOBoii aMnnirrynbi aneKTpwtiecKHX HMnyjibcoB, Bxon. KOToporo aneKTpntiecKH 
conp^ixteH c BbixonpM aKycTMuecKoro npueMHHKa. a Bbixon; aneKTpimecKH conpnjKeH co 

BXOHOM yCTDOHCTBa HHflHKaiUMl, npHMeM aKyCTHMeCKHft npHeMHHK yCTaHOBJieH TaKHM 

o6pa30M, mto HanpanneHHe ero MaKCHMantHOM yyBCTBHTejibHOCTH cocTanjiHer c 
HanpaBjieHHeM onTHMecKow och Ha Bbixo^e cpe^CTBa npcraBKH H3nyMennH or Jia3epa k 
3y6y yron a , yAOBJieTBopnioiUHH ycnoBHio: X1 « < rf < 86 « . 2 c. h 4 3.n.$-jibi, 5 hji. 



-2- 



RU 2089126 CI 



Description [OnHcaHHe H3o6peTeHHHj: 

M306peTeHHe OTHOCHTCH K Me^HI^MHCKOft TeXHHKe H MOXCeT 6bITb MCnoni>30BaHO B 

cTOMaTOJiopMH npH jieMeHHM Kapneca h npore3HpoBaHHH 3y6oB. 

M3BecTeH cnoco6 ynanhmh h an an bhbix Kapno3Hbix noBpeH^eHHH w /hjih KaMHeii 3y6a 
(naTeHT USA 4521194, A 61 C 5/00, npiiopHTeT 22.12.83 r.). BKjnonaionpiii b6pa6oTKy 
TBepflbix TKaHefl 3y6a HMnynbCHfciM ha3epHbm H3JiyiieHMeM. Ochobhbim HejjocraTKOM 
^aHHoro cnoco6a HEnnercH BBicoKaa onacHOCTb HaHeceHHH Jia3epHoii TpaBMbi hpa 
o6pa6oTKe TBepjjbix TKaHeft 3y6a. 

Hanoonee 6hh3kmm no TexHHMecKOH cynjHocTH h npHHHTbiM 3a npoTOTun hbjthctch 
cnoco6 JieneHHH HeocnoMCHeHHoro Kapneca (a. c. CCCP N 1593669, A 61 C 5/00, npHopHTer 
14.11.85 r. ony6n. 23.09.90 r. EM N 35), BKJiKmajoiiniH o6pa6oTKy TBepnbix TKaHeft 3y6a 
jia3epm>iM H3nyneHMeM ? c /jjihhoh bojihbi 2,94 mkm, AnHTenbHocTbio HMnyntcoB 100-500 

MKC, MOIiniOCTbK) 0,5-1,0 flac/WMII, nnOTHOCTblO MODJHOCTH 2» 10*±J3 # 10 Bt/cm 2 , 

MacroToii 1 rx 3Kcno3HimeH 3-30 c. Ochobhbim He^ocTaTKOM nporoTHna hbjihctch 
onacHocTb HaHeceHHH na3epHOH TpaBMbi npn o6pa6oTKe TKaHew 3y6a, cBH3aHHan c 
oTcyTCTBweM b nporoTHne npousnypbi onpe#eneHHH Traia o6pa6aTbiBaeMou TKaHH. 

M3BecTH0 ycTpoticTBo fljin o6pa6oTKH TBep^bix TKaHen 3y6a na3epHbiM H3jryHeHneM 
(naTeHT WO 89/08432, A 61 C 5/00, npnopHTeT 10,03.89 r.), BKJiiotiaioiuee 
nocne^oBaTenbHO pacnojioJKeHHbie baojib onTH^ecKOH och HMnyjiBCHbiH na3ep m cpe^cTBO 
flocTaBKH M3J7yMeHnii k 3y6y b BH^e bnTMnecKoro BonoKHa. Ochobhbim He^ocTaTKOM 
^aHHoro ycTpoMCTBa HBjiHeTCH BbicoKan onacHOCTb HaHeceHHH na3epHOH TpaBMbi npn 
o6pa6oTKe TsepAbix TKaHeM 3y6a. 

Han6ojiee 6jih3khm no TexHMMecKow cynniocTH h npHHHTBiM 3a npoTOTHn nanne-rcn 
ycTpoHCTBo jsj\H o6pa6oTKH TBepAtix TKaHeft 3y6a jia3epHbiM H3Jiy*ieHHeM (naTeHT WO 
90/01907. A 61 C 5/00, npnopnTeT 25.08.89 r.), cojqepscainee nocneAOBaTejiBHo 
pacnonojKeHHbie baojib onTHMecKofi och HMnynbCHBrii na3ep h cpe#CTBO A<xrraBKH 
HanyMeHHH k 3y6y, BKJiioMaipiHee 0Tpe30K onTHMecKoro BonoKHa, bxoa Koroporo 
onTHMecKH conp^en c bbixoaom na3epa, m HaKOHeiiHHK, bxoa Koroporo onTH^ecKH 
conpH*cen c bmxoaom pnTHMecKoro BonoKHa, a bbixoa HBjiHercH bbixoaom ycrpoHCTBa. 
OcHOBHbiM HeAocraTKOM npoTOTHna HBnnercH onacHocTB HaHeceHHH na3epHoii TpaBMbi 
npn o6pa6oTKe TKaneH 3y6a. CBH3aHHan c oTcyTCTBHeM b nporoTHne cHcreMbi 
onpe^eneHHH THna o6pa6aTbiBaeMow TKaHH. 

3a«atieH, na pemeHHe kotodoh HanpaBneHO 3aHBJiHeMoe H3o6pereHHe, Hennerc* 
CHH^KeiiHe onacHOCTM HaHeceHHH nainieinry na3epHoii TpaBMbi 3a cmct o6ecne*ieHHH 
bo3mo^ciiocth onpeAeneHMH THiia o6pa6aTbiBaeMOM TKaHH. ; 

yKa3aHHaH 3a^aiia ^ocTHraercH TeM, mto b cnoco6e o6pa6oTKH TBepnbix TKaHen 3y6a 
jia3epHbiM H3nyMeHHeM, BKnioiiaiomeM B03^encTBHe Ha TKaHH 3y6a na3epHoro HMnynbca, 
perHcrpwpyioT aKycTHHecKHii HMnynbc, B03HMKaioiqHM npn B3anMo^eMCTBHH HsnyneHHH 
c TKaHbio, no nuKOBOH aMiuiHTyfle KOToporo onpeAenniOT THn o6pa6aTbiBaeMOH TKaHH. 
ftriH noBbimeHHH ^ocTOBepHOCTH onpeAeneHHH Tnna o6pa6aTbiBaeMoii TKaHH yKa3aHHbiH 
aKycTH MecK h Vi HMnyjibc perHCTpnpyioT b ^nana30He 3ByKOBBix uacroT 85-95 kI^. C toh 
tkc uenbio o^HOBpeMeHHo c perMcrpainieH aKycTHxiecKoro HMnyxibca H3MepHK)T 
BpeMCHHyio 3aAep»CKy Mtnzpy na3epra>iM h aKycTH^ecKHM HMnynbcaMM, no BenHmrae 
KOToppfi yTOxmnioT THn o6pa6aTbiBaeMoii TKaHH. 

,YKa3aHHaH 3a^aua TaK^ce AocTwraeTCH TeM, hto ycrpoHCTBo a^h o6pa6orKH TBepnbix 
TKaHen 3y6a na3epHbiM H3jry^eHHeM, cocroHmee M3 nocjie^oBaTenbHo pacnonojKeHHbix 
BAonb onTHHecKOH och MMnyjibCHoro na3epa h cpe^cTBa AOCTaBKH H3JiyMeHWH ot na3epa 
k 3y6y, bxoa KOToporo onTHnecKH conpn»ceH c bbixoaom na3epa, coAepstHT aKycTHnecKHii 
npiieMHHK h H3MepHTenb nHKOBoii aMnnnTynbi DJieKTpHtiecKHX HMnynbcoB, bxo^ 
KOToporo 3JieKTpHMecKH conpn^ceH co BxoflOM ycrponcTBa HHAHKainiH, npHMeM 
aKycrimecKHH npne\ra H K ycTaHOBneH -raKHM o6pa30M, trro HanpaaneHHe ero 
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MaxcHMansHoft HyBCTBHTenbHocTM cocraBjiHer c HanpaanemieM onTHMecKOH oca Ha 
Bbixo^e cpe^CTBa npcraBKH wan^eHUH ot jia3epa k 3y6y yron a> ynoBjieTBopfl khumh 
ycnoBMio: X1 ° < d < 88 ° JJ/m noBbiniemiH flocTOBepHccra onpeneneHHH rana 

o6pa6aTbiBaeM0il TKaHH Bxon, H3MepHTenH nwKOBoft aMiuiHTyn>i aneKTpiniecKHX 
MMiiyjibcoB aneKTpuMecKii conpnxceH c bbixo^om aKycra^ecKoro npueMHUKa Mepe3 Gjiok 
cneKTpajiBHoro npeo6pa30BaHHH h <J>HJibTpamiH c nonocoft nponycKamiH 85-95 kTij. C Toil 
»e uejibio ycTpoficTBO npnonHHTenbHO conepauiT 4>oToperncTpaTop u 6noK H3MepcHHH 
BpCMCHHbix HHTepBanoB. npxraeu bxod; <J>oToperHCTpaTopa onnraecKH conpnaceH c 
BbDco^oM Jia3epa, a Bbixon; aneKTpMKecKH conpnjKeH c ojjhhm H3 bxohob 6noKa H3MepeHH5i 

BpCMeHHbDC HHTepBajlOB, BTOpOH BXOfl; KOTOpOPO SJlCKTpimeCKH COnpHTKeH C BbDCODOM 

aKycnmecKoro npneMHHKa, a BbixoB; aneKTpiniecKH conpjUKeH co BxonpM ycTpoftcrsa 

HHB^tlKaB^ni. 

Ha <}>hi\ 1 jtjaHbi: (a) aKycrimecKMft HMnynbc, B03HHKaionniH np» na3epHOM pa3pynieHHH 
^eHTHHa, (6) aKycTHMecKMM HMnyjibc, B03HHKaionn*H npn na3epnoM pa3pynieHMH 3ManH, 
((b) cneKTpanbHaH 3aBHCMM0CTb othouichhh aKycTHMecrax HMnyjibcoB, B03HHKaionniH 
3ipn na3epH0M pa3pynieHMM n,eHTHHa h sManH. Ha $ht.2 cxeMaTWMecKH noxa3aHbi 
BpeMeHHbie nwarpaMMbi: (a) hhtchchbhocth na3cpHoro HMnyjibca, (6) djiothocth SHeprnH 
Jia3epHoro HsnyHeHHH, na^aioiuero Ha o6pa6aTbiBaeMyx> noBepxHOCTb, a TaKMce 
aicycTH mcck hx HMnyjibcoB, B03HHKaiomHx npa pa3pymeHHH /jeHTHHa (b) m SMann (r). Ha 
4>mi\3 noKa3aHa cxeMa ycrpoftcTBa no n.4 <J>opMyjibi H3o6pereHHH pfin peanit3au»H 
cnoco6a no n.l 4>opMyjibi. Ha $hi\4 noKa3aHa cxeMa ycrpoflcTBa no n. 5 ^opwyjibi 
M3o6peTeHHH jyiH peanH3aiU4H cnoco6a no n.2 $opMynbi. Ha 4>hi\ 5 noKa3aHa cxeMa 
ycrpOMCTBa no n.6 <J>opMyjibi H3o6peTCHHH jjjih peanraauwH cnoco6a no n.3 $opMynbi. 

KaK H3B€CTHO, K TBCRDblM TKaHHM 3y6a OTHOCHTCH 3Ma/Ib H HeHTHH. IToporH 

pa3pynieHHH sthx TKaHefl Jia3epnbiM H3nyweHHeM paanHuaxxrcH b HecKonbKo pa3, 
npHMCM nopor pa3pynieHHH neHTHHa HHxee, mcm nopor pa3pynieHHH 3ManH. ripn 
o6pa6oTKc TBep^bix TKaHeft 3y6a jia3epHbiM HanytieHHeM Ha o6pa6aTbiBaeMOH 
noBepxHocTH B03HHKaer 3po3MOHHbiw 4»aKen f mto nenaeT hcbo3mo jk hbim BHoyanbHbiu 
KOHTpo/ib coctohhhh o6nywaeMOH noBcpxHOcni TKaHH h onpe^ejieHHe ee TMna. flpyrHMH 
cnoBaMM. Bpa*i He b coctohhhh onpe^enHTb B03B;eHCTByeT nany^eHne Ha 3Mam> hjih 
^chthh HenocpeB;cTBeHHO b npoujecce o6pa6oTKH. ITpH stom npoi;e^ypa na3epH0H 
o6pa6oTKH TBep^ix TKanew 3y6a conpnaccHa c onacHocrbio HaHCCCHHH na3epH0H TpaBMbi 
flCHTHHa hjih nyjibnbi b tom cny^iae, ecnw HMnyjibCHoe HonyHeHHe c aHepraeH, 
npcBbiniaion;eH nopor pa3pynieHHH 3MajiH, nona^aer Ha /jchthh. Ochobhbim $aKTopoM 

pHCKa ^IBJIHCTCH KOHTy3MH TKaHeH HMnyjTbCOM OT^ailH, B03HHKaK)HBiM npH 

3HaTOTenbHOM npeBbinieHHH 3HeprHH H3ny^eHHB, nanaionjero Ha o6pa6aTbiBaeMyio 
TKaub, Ha^ 3na*ieHiieM nopora pa3pynicHHH. ripoBe^eHHbie aBropaxcn 
3KcnepHMeHTanbHbie wccneflOBaHHH pcmchmob o6pa6oTKH TBep^bix TKaHeA sy6a 
(G.B.AltshuIer, A.V.Belikov. A.V.Erofeev "The damaga of hard tooth tissues with 
laser pulses of different duration". Proceeding 4th International Conference on 
Laser Application in Life Science, 1992, p. 114) no3BoniuiH BbiHBHTb npweMJieMbrii c 
tohkh 3peHHH 6e3onacHocTH npoi;enypbi na3epHOM o6pa6oTKH 3y6a nnana30H 3HaneHHH 
nnoTHOCTH dHepruH H3nyMeHHH. flnn 3Manw AonycTHMbiM hbuhctch necHTHKpaTHoe 
npeBbimeHHe utiothocth 3Heprwn jia3epHoro Hany^eHHH na^ noporoM pa3pynieHifH. JJnn 
AeHTHHa 6e3onacHbB5 Awana30H npHMepHo B^Boe y^e (t.c ^onycTHMO nraub 
itHTHKpaTHoe npeBbiraeHtte djtothocth sHeprira Ha^ noporow), qro o6nbHCHHeTCH 
HenocpeACTBeHHoii 6jiM30CTbK> A^HTHHa k nyjibne. 

flnn yMeHbiueHHH onacHocrw HaHeceHHH rpaBMbi nainieHTy npn o6pa6oTKe TBepnbix 
TKaHeft 3y6a na3epHbiM nanyxieHHeM asTopbi npen/iaraK)T Hp;eHTH$HUHpoBaTb thd 
o6pa6aTbiBaeMow TKaHH (aManb, achthh) no xapaKTepwcrHKaM aKycnmecKHX 
HMnyjibcoB. ABTopaMH 9KcnepHMeHTanbH0 noKa3aHO, hto nuKOBan (MaKCHManbHan) 
aunnHTypta aKycrmiecKoro HMnyjibca, B03HHKaiomero npn pa3pymeHHH ^eHTHHa 
($Hr.la), cymecTBeHHO (b HecKonbKo pa3) OTJiiroaeTCH or mcKOBOH aKouiHTynbi 
aKycTHtiecKoro MMnyjibca. B03HHKaiomero npn pa3pymeHHH SManw (<J>nr\l6). TaKHM 
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o6pa30M. BBefleHMe b cnoco6 o6pa6oncH TKanefl 3y 6a onepamm perncTpau,nH 
aicycTHiecKoro HMnynbca, BosHHKaromero npn B3anMdflefiCTBHH Hsnynemw c TKaHbio, no 
nHKOBofl aMnnHiyfle KOToporo mojkho onpe^enHTb Tnn o6pa6aTbiBaeMofi roami. naer 
BO3M0JKHocTb CHHHcan, b cnyuae HeQ6xo«HMocTH 9HeprnK> ManyneHiw, He nonVcKaa 
HaHeceHiM jia3epHoii TpaBMbi nainieHTy. 

ABTopaMM SKcnepHMeHTantHO noKasaHo Taxate. uto Ha«6ojiee cywecTBeHHoe pasnnwie 
nHKOBwx aMiuiMTyA aKycrimecKMx HMnynbcoB, B03HHKa»unix npa paopymemiH swum » 
AeHTHHa, Ha6moflaercfl b nonoce 3ByK0Bbix nacTOT 85-95 hTh,. Ha 4»ht.1b H3o6paxeH 
rpa.j>HK OTHomeHHH aMiuiMTyA cneKTpoB aKycTHuecKHx HMnynbcoB, rcHepwpyeMbix b 
fleHTHHe h 3Man H . Ms pHcymca bhaho, uto 3Ha«ieHHe OTHonieHHH MaKCHManbHO hmchho b 
nonoce 3ByK0BMX Macror 85-95 kIX tokhm oopasoM, cneKTpanbHan ceneKmw 
aKycTH mcckhx HMnynbcoB flaeT bosmojkhocti, nosbicHTb flocTOBepHocTb onpeneneHHH 
THna obpaoaTbiBaeMOH TkaHH. 

n P H BoafleflcTBHH Ha TKaHH 3y6a HMnynbCHoro nasepHoro HsnyMeHiw. 3nepr H H Koroporo 
npeBbiniaer HeofixoAHMpe n/m hx paapymenn* snaMeHHe, b o6m,eM cnynae Ha6n»naeTCH 
BpeMeHHan saAepxKa Me^ny HananoM BosAeacTBHn nasepHoro HMnynbca h noHsneHHeM 
aKycTMMecKoro HMnynbca, CBH fl eTenbCTByiom.ero o H a<iane paspymeHira TKaHH 
BenntiHHa stoh sanepxKH onpeAenHercH rpeMH <J>aKTopaMH: paccroHHMeM or HcroMHHKa 
SByxa, KOTopbiM HanHercH -oonyiraeMaH noBepxHOcn, TKaHH, jjp aKycrntiecKoro 
npneMHHKa, peracrpHpyiomero aKycTHMecKHH HMnynbc, hht^hchbhoctbjo nasepnoro 
irany^eHHH H a noBepxHocrii o6pa6arbiBaeMOH TKaHH h bcjihtohoh nopora ee paspymeHHH 
(T.e. TnnoM o6pa6atbiBae M OH TKaHH). Ha «J>Hr.2 npeACTaaneHbi rioHCHHKHinre BpeMeHHbie 
AHarpaMMti hhtchcmbhocth nasepHorb HMnynbca (a), iuiothocth sHeprnn nasepHoro 
HsnyneHHH, naAaiomero iia o6pa6aTbi B aeMyio nouepxHocrb (6), aKycTHMecKHx HMnynbcoB 
BOSHHKaiomHX np H paspynieHHH AeHTHHa (b) h smsuih (r). Ha * H r.26 nyiiKTiipoM 
noKaaanw ypoBHH bjiothocth sHepraH. cooTBercrByioinHe noporaM paspynieHHH 3M anH h 
AeHTHHa. Ma *HP.2 B ,r bhaho, mto aicycTHMecKHH HMnynbc, B03HHKaionniH npn 
paopyuienHH AeHTHHa, HMeer MeHbiuyio aaAepxKy ^ OTHOCHTenbHO Banana hasepHoro 
HMnynbca. ne M aKycTHMecKHH HMnynbc. sodiiHKaiomHH npn paspyuieHHH DMann ( T ) 
TaKHM o6pa30M, H3Mepen M e BpeMemibix saAepxceK aKycTHnecKHX HMnynbcoB 
npeAocTaanHeT bosmokhoctb yTOMHeHHH Tnna o6pa6aTbi B aeMOH TKaHH. 

no CBeAeHHHM aBTopoB, coBOKynHocTt nsnoweHHbix b $o PM yne H3o6pereHHn npHSHaxoB 
HEnnercH hoboh, a ca MO rexmmecKoe penieHHe yAOBneTBopner KpHTepnio 
H30opeTaTenbCKHH ypbBeHb". 

3anBneHHbiH cnoco6 no n.l (JwpMynbi H3o6pereHHH Mower 6biTb peannsoBaH. HanpHMep c 
noMoiubio ycrpoiicTBa. cxeMa KOToporo npeAcraaneHa H a «J>Hr.3. Ha 4.Hrype noKasam,! 
nasep 1. cpeACTBo AocTaBKH na3ep H oro HsnyneHiw or nasepa k 3 y6y 2. bxoa Koroporo 
onTHMecKH conpnweH c BbixoAOM nasepa. BKnio«aioiAee onTHMecKoe bohokho 3 h 
naKOHetiHHK 4, ... aKycTHMecKHH npneMHHK 5, ycraHoaneHHbiH TaKHM o6pa3o M mto 
nanpaBneHHe ero MaKCHManbuoa MyBCTBHTenbHocTH cocraBjiHer- c HartpaajieHHeM 
oHTHMecKofi ocH na bbixoac cpeACTBa AocraBKH Hsny^eHHH or nasepa k 3y 6y 
yron a yAOBneTBopHioimfl ycnoBHio ^ < tf , 86 -. H3Me P HTenb nHKOBoii aMimHTynbi 
3neKT P HMecKHx HMnynbcoB 6. bxoa Koroporo aneKTpHHecKH conp««en c bbixoaom 
aKycrimecKoro npiieMHHKa, a bmxoa' aneKTp H «ecKH conpHaceH co bxo A om ycrpoHCTBa 
HiiAHKauHH 7. 3aHBnHeMbiH cnoco6 no n.2 fcopMynbi H3o6peTeHHH mojkct 6biTb 
peanH30BaH. HanpHMep. c noMombio ycrpoiicTBa, cxeMa Koroporo npeACTaaneHa Ha Anr.4 
Ha $Hrype noKasaHbi nasep 1. cpeACTBo AOcraBiui nasepHoro HsnyxieHHn or nasepa k 
syoy 2. bxoa KOToporo onTHnecKH conpnaceH c buxoaom nasepa. BKmonawmee onTHMecKoe 
BonoKHo 3 h HaKOHexmiiK 4. akycTHijecKHH npHeMHHK 5. ycraHOBneHHbiii thkhm o6pa30M 
mto HanpaaneHMe ero MakcHManbkoa MyBCTBHTenbHOCTH cocTaBnHer c HanpaBneHHeM 
onrHnecKOH och H a BbixoAe cpeACTBa AoeraBKH H3ny<ieHHa ot nasepa k syoy yron a 
yAoaneTBopHKMAMii ycnoBHK,: ^ tf < tg i „ 3 Me P HTenb iihkoboh awinBTyAbi 
sneKTpHiecKHX HMnynbcoB 6. bxoa Koroporo aneRrpHxiecKH conpnweH c BbixoAOM 
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aKycTMwecKoro npneMHHKa wepe3 6jiok cneKTpanbHoro npeo6pa30BaHHH h 4>nm>TpaijnH 8 
c nojiocow nponycKaHHH 85-95 kVix, a BbixoA aneKTpn^ecKH conpnxteH co bxoaom 
ycrpoMCTBa MH^MKaiyiH 7. 3aHBmieMbiii cnoco6 no n.3 4>opMynbi H3o6pereHHH motkct 
6bitb peajiM30BaH, HanpnMep c noMombio ycrpoftcTBa, cxewa KOToporo npe^craB/ieHa Ha 
4>wr.5. Ha (Jmrype noKa3aHbi jia3ep 1, cpe^cTBO AocrraBKH na3epHoro H3Jiy^eHHH ot 
jia3epa k 3y6y 2, bxoa KOToporo oirrimecKH conpajseH c bbdcoaom jia3epa, BKjixraaioniee 
onTMMecKoe botokho 3 h HaKOHetmnK 4, axycTH^ecKHft npneMHHK 5, ycTaHOBji eHHBift 
TaxMM o6pa30M, iito HaupaBneHHe ero MaKCHManbHoii MyBCTBHTenbHocTH cocraBJiHeT c 
HanpaBneHweM onTwuecKoft ocm Ha Bbixo^e cpe^cTea jioctbbksi HanyvieHHn ot Jia3epa k 
3y6y yroxi a y^oBneTBopHJomult ycnoBHio: 1JL ° < tf < 88 w H3McpnTejib miKOBoft 

aMnjiHTy^bi arceKTpH^ecKHX HMnynbcoB 6, bxoa KOToporo aneKTpHHecKH conpaxeH c 
Bbixo^oM aKycTH^ecKoro npneMHHKa, a BbixoA aneKTpHMecKH conpHaseH co bxoaom 

yCTpOMCTBa HH^HKaiXHH 7, a TaKHCe 6n OK H3MCp€HHH BpCMeHHBJX HHTepBanoB 9 H 

<}>OToperHCTpaTop 10, npmcM bxoa ^OToperwcTpaTopa onnmecKH conpnxceH c bbdcoaom 
na3epa. a bbixoa ajieKTpHMCCKH conpxxceH c oahhm »3 bxoaob 6noKa H3MepeHHH 

BpeMCH HblX HHTCpBaJTOB, BTOpofi BXOA KOTOpOIX) 9JI CKTpHMeCKfl COnpHJKCH C BbDCOAOM 

aKycTHtiecKoro npneMHHKa, a bbixoa aneKTpwMecKM conpnxceH co bxoaom ycrpoftcTBa 

HH^HKaiHIH. 

ripHMep KOHKpeTHOH peajiH3ain*H cnoco6a. Ilepe^ HananoM o6pa6oTKH TBepAbix TKaHeft 
3y6a Jia3epHBiM ~ H3nyMeHHeM npoBo^HT Kann6poBKy H3MepHTenbHoro TpaKTa 
ycTpowcTBa. JJjin axoro ycraHaBjiHBajoT ypoBeHb 3HepreiH renepauHH na3epa 1, 
npeBbimaion^HH 3Ha*ieHHe, coorBercTByiomee nopory pa3pymeHHH 3MajiH. riocne aroro 
wanyMeHMe, reHepupyeMoe HMnynbCHbiM jia3epoM. Mepe3 cpe^CTBO ^oeraBKH 2, 
BKHKmaiomee onTHMecKoe bojiokho 3 h HaKOHeuHMK 4. HanpaBraror Ha o6pa6axBiBaeMyio 
noBepxHOCTb KajiH6poBotmoro o6pa3ua n^eHTiiHa* O^HOBpeMeHHO c stum 
^OToperHCTpaTopoM 10 perHcrpHpyjor na3epHBifi HMnynbc h b 6noKe H3MepeHHH 
BpeMenHbix HHTepBanoB 9 4>MKCHpyiOT MOMeHT BpeMena, cooTBercTByiomHii ero Hauany. 
ripn pa3pymeHHH ^eHTHHa B03HHKaer aKycTH hqckhA HMnynbc. 3tot aKycxHMecKHii 
HMnyjifac pePHCTpHpyioT pacnojionceHHbiM b6jih3h o6nyMaeMOH 3om>i aKycTH hcckhm 
npweMHHKOM 5. M3MepHTeneM nHKOBOfi aMiuiHTynbi 6 H3mcdhiot nHKosyio aMnnHTyny 
aKycTM^ecKoro HMnynbca w 4>HKCHpyioT momcht BpeMCHH, cooTBercrrByionniii Hana/iy 
aKycTH MecKoro HMnyjibca. B 6noKe H3MepeHHH BpeMeHHBix HHTepsanoB onpe^enHiOT 
3a^epjKKy Havana aKycrrimecKoro MMny/ibca othocmtcjibho Havana Jia3epHoro HMnynbca. 
B 6/iOKe cneKTpani>Horo npeo6pa30BaHHH h 4>HnBTpai{HH 8 npoH3BO^HT cneKTpanbHoe 
npco6pa3onaHHe (nanpHMep, C>ypbe-npeo6pa30BaHHe) aKycTHMecKoro HMnynbca u 
H3Mep5iioT nHKosyio aMnjiHiyny cneKTpa aKycTHMecKoro HMnynbca b nonoce MacroT or 85 
AO 95 Kriv 3Ha^eHHH nMKOBow aMnnwTyni>i, 3anep?KKH h nnKOBOil cneKTpanbHod (b 
yKa3amioM A Ha na30He) aMnnHTyflw aKycTMHecKoro HMnynbca, B03HHKaiomero npn 
pa3pyuieiiMH ACHTHHa, 4>HKCHpyioT b ycTpoMCTBe HHAHKaiuiH 7 b KanecTBe 3TanOHHBIX 
Ann ACHTHHa. Ilocne 3Toro H3ny^eHwe, reHepwpyeMoe HMnynbCHBiM Jia3epoM, Mepe3 
cpeACTBo AOcraBKH HanpaBjiniOT Ha o6pa6an>iBaeMyio noBepxHOCTb KanH6poBOimoro 
o6pa3i;a 3Manw. OAHOBpCMeHHO c 3THM perHcrpHpyioT jia3epHbift HMnynbc n ^HKcnpyioT 
MOMeHT BpeMeHH, cooTBercTByionnail ero Hauany. Upvi paspynieHHH 3Mann B03HHKaer 
aKycTMHecKMH HMnynbc. 9tot aicycTHMecKHH HMnyjibc perHcrpwpyioT pacnono^eHHbiM 
b6jth3h oojiynaeMOH 30Hbi aKycTHuecKHM npneMHHKOM. M3MepnioT nHKosyio aMnnHTyny 
aKycTHMecKoro HMnynbca h <j>MKCHpyioT momcht BpeMeHH, cooTBercTByioiAHil HaMany 
aKycTHMecKoro HMnynbca. OnpcAenHioT 3aAepjKKy Havana aKycTHwecKoro HMnynbca 
OTHocHTen bHO Havana Jia3epHoro HMnynbca. FIpoh3boaht cneKTpanbHoe npeo6pa30BaHHe 
(HanpHMep, Oypbe-npeo6pa30BaHHe) aKycTHMecKoro HMnynbca h H3MepnioT nHKosyio 
aMnnHTyny cneKTpa aKycTHMecKoro HMnynbca b nonoce ^acror or 85 no 95 kTu;. 
3naMeHHn nHKOBofl aMnnHTynbi, 3aAcp?KKH h nHKosofl cneKTpanbHOfi (b yKa3aHH0M 
Awana30He) aMnnHTyAbi axycTH^ecKoro HMnynbca, B03HHKaiomero npH pa3pymeHHH 
3ManH, ^HKCHpyior b KaMecTBe 3TanoHHbix jjjih 9Manu. Ilocne Toro KaK nonyqcHbi 
oranoHHbie 3HaweHHH nHKOBbix aMnjiHTyA* 3aAepxeK h miKOBbix cneKTpanbHbix 
aMnnHTyA aKyeiwiecKHx HMnynbcoB, B03HHKax>nnix npn pa3pynieHHH sManH h A eH ™Ha, 
HMnynbCHoe jia3epHoe H3nytieHHe HanpannHioT Ha o6pa6aTbiBaeMyx> noBepxHOCTb 
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TBep^ofl TKaHH 3y6a* PerHcrpnpyioT aKycTHMecKHH,, MMnynbc, B03HHKajonniH npn 
pa3pymeHHM TBepnpH tkhhh 3y6a Jia3epHbiM H3ny*ieHHeM. M3MepHK)T nHKOByio 
aMiuiHTyny naHHoro any CTHMecKoro HMnyjibca m CpaBHHBaioT ee c 3Tan ohhbimm 
3HaMemiHMM riMKOBBix aMnnHTyn, n/in 3MajiM h neHTHHa. B tom cnywae, ecnn 
M3MepeHHan nuKoean aMmiHTyna aKycTHuecKoro HMnyjibca A ynpaneTBopneT ycnoBHio: 
A<(A,+A fl )/2, r^e A 9 , A A 3TanoHra>ie 3HaneHHH hhkoboh aMnjnrrynbi aKycTMnecKMX 
HMnyjibcoB, B03HHKaion^ix npn na3epH0M ,pa3pynieHHH 3Mann h ^eHTiraa cooTBeTCTBeHHO. 
to o6pa6aTi>iBaeMyio TBepnyio TKaHb 3y6a onpe^ejinioT KaK sManb, b npoTWBHOM cnynae 

KaK JjeHTMH. ^ 

ffjiH noBbinieHHH flocroBepHocTH onpe^eneHMH rana o6pa6aTbiBaeMofl TKaHH npoH3BO^HT 
cneKTpanbHoe npeo6pa30BaHne aKycTHiiecKoro HMnyjibca h H3MepHK>T nHKOBoe 
(MakcHManbHoe) 3HaMCHMe aMBjiHTy^bi cneKTpa aKycTHMecKoro HMnyjibca b nojioce 
uacroT ot 85 np 95 kTi*. CpaBHHBaioT ee c 3TanoHHbiMH 3HaxieHHtfMH ihikobbix aMiuiHTyq 
cneKTpa jyin suanu h jjeHTHHa. B tom cnytiae, ecnH H3MepeHH an nwkoBaH aMnjiHTyna 
cneKTpa aKycTHwecKoro HMnyjibca b nojioce Macror ot 85 jp 95 kPu, S y^oBneTBopHer 
ycjioBMio: S<(S3+S R /2, rne S d , S A -sTanoHHbie 3HaueHHH niikoBoii aKnu^ 
aicycTHMecKHX HMnynbcoB, B03HHKajomwx npw Jia3epHOM pa3pymeHHH SMann h n^HTHHa 
cooTBeTCTBeHHO, to o6pa6aTbiBaeMyio TBepnyio TKaHb 3y6a onpeflennioT KaK 3Manb, b 
npoTHBHOM cnyuae - KaK neHTHH. 

JJjih yTOMHeHHH TMna o6pa6aTbiBaeMOH TKaHH 3y6a c noMoiubio 4>OToperHCTpaTopa 
perncrpHpyiOT Jia3epHbiw MMnynbc h 4>HKcnpyioT momcht ero Havana, H3MepHK)T 
3a^ep2CKy Meacny HanajnoM Jia3epHoro HMnyjibca a HananoM aKycTHHecKoro HMnyjibca, 
B03HHKaK>mero npw pa3pyuieHHH TKaHM. CpaBHHBaioT ee c 3TanoHHbiMH 3HaneHH>iMH 
3aAep»ceK 3Mann h ^eHTHHa, B tom cnynae,, eoiH H3MepeHHa5r 3anep>KKa aKycTHnecKoro 
MMiiyjiBca OTHOCMTejibHO jia3epHoro HMnyjibca T ynoBneTBopHer ycnoBMio: t > U 9 + % )/ 2 
■ «W-x 9 . t A 3TanoHHwe 3HaMeHHH 3anep»ceK aKycTHnecKnx HMnyjibcoB, B03HHKaionnix npw 
na3epHOM pa3pyuieHHH sMajin h neHTHHa cooTBercTBeHHo, to o6pa6aTBiBaeMyjo TBepnyio 
TKaHb 3y6a onpe/jennioT KaK 3Mam>, b npoTHBHOM cny^ae 'Kffifl&mm; Be3onacHocTB 
npouenypw o6pa6oTKH TBepnbix TKaHeii 3y6a Jia3epra>iM H3JiytieHHeM o6ecnenHBaercH 
B03MoxcHocTbK» ynpaBJieHHH aneprneM reHepauwM na3epa b cooTBeTCTBMH c HH4>opMau^ieM 
o TMne o6pa6aTbiBaeMoii TKaHH. 

JJjin nonyMeHHH HH^opMaiuin o Tune o6pa6aTbiBaeMOH TKaHH Heo6xo^HMO 
perwcrpHpoBaTb aKycTHMecKMe HMnynbCbu BosHHKaioiinie npn pa3pynieHHH TKaHH 
jia3epHbiM HMnyjibcoM. ripn o6pa6oTKe TKaHH, on^HaKO, B03HHKaK>T aKycTHMecKHe 
HMnynbCbi, He cBH3aHHbie Henocpen^crBeHHo c pa3pyiueHMeM TKaHH. Mx npHpo^a coctoht 
b cnenyioiueM. 

nofl AewcTBHeM jia3epHoro HMnyjibca o6pa6aTbiBaeMbie TBepjp,ie TKann 3y6a 
pa3orpeBaK>TCH bwcokhx TeMnepaTyp. npoHcxd^HT wx MacTHUHoe pa3pynieHHe h 
HcnapeHHe. Pa3orpeTbie ra3bi no^ bwcokhm flaBneHHeM BbiHOCHT HaBcrpeiiy naisepHOMy 
H3nyneHHio nacTHUbi TKaHH. 3th MacTHUbi pacnpocrpaHHiOTCT b B03^yxe co 
cBepx3ByKOBOH CKopocTbK>, b pesynbTaTe Mero B03HHKaeT ynapHan aKycTH^ecKaH BOjiHa. 
AMiuiHTyAa yAapHOH-BOHHbi onpeflenHercH cKopocTbio h pa3MepoM MacTH^, rie 3asncHT 
ot Tnna o6pa6aTbiBaeMOH TKaHH h npeBbiiuaer bo mhoto pa3 (npHMepHO b 10 pa3) 
aMnjiHTyny nojie3Horo aKycTHMecKoro HMnyjibca, Renan ero perHcrpaiHiio npaKTHnecKH 
Heso3MO»cHofi. O^HaKo y^apHan BOJiHa HMeer oco6eHH0CTH no cpaBHeHHW c aKycTimecKOH 
bohhoh, B03HHKaK)iuew npn pa3pynieHHH TKaHH. YflapHa* BOJiHa HBn^ercH HanpaBneHHOH 
h paenpocrpaHHeTCH b y3KOM TenecHOM yrne b HanpaBJieHHH, npoTHBononoxcHOM 
HanpaaneHHio pacnpocrpaHemiH na3epHoro nsnyxieHHH (T.e. no ^oirranecKOH och). 
none3Han aicycTHHecKaH BOJiHa 6nH3Ka k c^epwMecKOH. ABTopaMM SKcnepHMeHTanbHo 
ycTaHOBjieHa nonynmpHHa flaarpaMMbi HanpaBneHHOCTH y^apHOH aKycTHMecKOH BonHbi 
no ypoBHio 10 MaKCHManbHOH aMnnHTynbi. flnn iunpoKoro Kpyra HMny/ibCHbix na3epoB 
npn pasnHUHbix napaMeTpax pexcnMOB na3epHoro B03^eHCTBH5i Ha 3Manb h b^hthh 
3HaneHHe nonynjnpHHbi ^MarpaMMbi HanpaBneHHOCTH ynapHOH bohhsi no ^aHHOMy 
ypoBHio ne npeBbiinaeT 11°. BepxHHH rpaHwua npHeMneMoiro ^Hana3dHa yrjios 



RU 2089126 CI 



otkjioh chmh HanpaBneHHH MaKCHManbHoA MyBCTBHTenbHocTH aKycTHxiecKoro npneMHHKa 
ot oirnmecKoft och 86° onpeflejiHercH rpaHHi;eH aKycniMecKoii tchh. TaKHM o6pa30M„ 
npe^naraeMaH b HacronnjeM H3o6pereHHH KOHcrpyKijHH ycrponcTBa, conepHtamero 
aKycnraecKHfl npneMHHK, ycTaHOBneHHbiH TaKHM o6pa3ou» hto HanpaeneHHe ero 
MaKCHMajibHOH tiyBCTBHTeni>HocTH cocraBJWieT c HanpaBnemieM OnTHiieCKOH och Ha 
Bbixo/je cpejjcTBa flocraBKH HanyMeHWH ot Jia3epa k 3y6y yron a » yA°BneTBop5HonB3ft 
ycnoBHK>: A1 ° < d < 8B ° • HBrmercH Heo6xo^HMJbiM ycnoBneM j^octidkchiih pemaeMon 

3anaun. JJwarpaMMa HanpaBneHHocTM aKycTMHecKoro npaeMHraa Ha $nr.3-5 ycnoBHo 
noKa3aHa hitphxobkoh. 

no n. 4 ^opMyjibi H3o6peTCHHH ycTpoftcrBO co^epxcHT (cm. $kt.3) HMiiyjibCHbiH na3ep l t 
BbixoA KOToporo onTHMecKM conpxjseH co cpe^cTBOM ^ocTaBKH nonyneBXH ot na3epa k 
3y6y 2, co^epxcaiuHM nocne^oBaTenbHo pacnonoxceHHbie 0Tpe30K onTH*iecKoro BonoKHa 3 
m HaKOHeuHHK 4. AKycTHnecKMH npHeMHHK 5 ycraHosneH TaKHM o6pa30M, xrro 
HanpaBJieHHe ero MaKCHMajibHoil MyRCTBHTexibHOCTH cocTaBjiHer c HanpaBneHHeM 
onTMMecKoft och Ha Bbixojje cpe^cTBa AocTaBKH H3Jiy^eHHH ot Jia3epa k ay6y yron. 
y^oBneTBopjHoiiBifl 3 an bjih eMOMy cooTHonieHiuo, a Bbixo/j npneMHHKa wepe3 bhkobbih 
^eTeKTop 6 aneKTpniiecKH conpxxceH c yerpoHCTBOM HH/jHKainiH 7. 

no n.5 $opMyjibi H3o6pereHHH. ycrpoficTBO ^onojiHMTenbHO coaepxcHT (cm. <J>Hr.4) 6jtok 
cneKTpanbHoro npeo6pa30BaH«H h <J>HjibTpain*H 8 c nonocow nponycKaHHH 85-95 kPi^ 
ycTaHOBneHHbiH TaKHM o6pa30M, mto ero Bxofl aneKTpHqecKM conpaxceH c Bbixo^oM 
aKycTHMecKoro npneMHHKa 5, a Bbixo/j ajieKTpwHecKH conpnaceH co bxohom nHKOBoro 
flereKTopa 6. 

no n.6 ^opMyjibi H3o6pereHHH ycrpoflcTBO ^onojiHHTenbHo conep^KHT (cm. $nr.5) 6hok 
H3MepeH»H BpeMeHHbix HHTepBajiOB 9 m ^OToperHCTpaTop 10, npH^eM Bxon, 
4>OToperHCTpaTOpa onTHMecKH conpnxceH c Bbixo^oM jia3epa l t a Bbixon, aneRTpnuecKH 
conpnxceH c ohhhm H3 bxo^ob 6noica H3MepeHHH BpeMeHHbix HHTepBanoB, sropoft sxon, 
Koroporo 3 ji eKTpn MecKH conpnjKeH c Bbixo^OM aKycTHMecKoro npweMHHKa 5, a Bbixo/j 

3JI eKTpHMeCKH COnpHJKeH CO BXO^OM yCTpOHCTBa MHflHKaiB*H 7. 

ripHMep KOHKpeTHOH peanH3auHH 3aHBji5ieMoro ycTpoHCTBa coctoht b cne^yiomeM. 

B KaMecTBe HcrowHHKa nsnyijeHHH Bbi6paH HMnyjibCHbiil Jia3ep 1 Ha MCITrCr.Er. 
Cpe/jcTBO AocraBKH Hany^eHOH ot Jia3epa k 3y6y 2 BbinonHeHo b Biane onTwqecKH 
conpHXcenHbix orpe3Ka can^npoBoro BonoKHa 3 h HaKOHeHHHKa 4, conepataiuero 
4>OKycHpyioii^yK) cncreMy c $0KycHbiM paccT05iH«eM 25 mm, npn^eM onTHHecKHfl bxo/j 
cpe^cTBa AOCTaBKH HonyweHHH onTHMecKH conpnxceH c Bbixo^oM na3epa. Ha paccrojiHHn 
45 mm ot 3aflHero ijxmyca pacnojio^KeHHow b HaKOHewHHKe 4>°KycHpyiomeH cucreMbi 
pacnojio^ceH mmkpo^oh 5 MapKH B&K4138, ycraHOBneHHbiH TaKHM o6pa30M, uro 
HanpaaneHHe ero MaKCHManbHOH uyBCTBHTenbHocTH cocraBjiHeT c HanpaBneHHeM 
onTHMecKOH och Ha Bbixo^e cpeflCTBa ^ocraBKH H3JiyMeHHn ot na3epa k 3y6y yron 28°. 
Bbixofl MHKpo^OHa aneKTpHMecKH conpnxceH ^epe3 H3MepHTenb dhkoboh aMiuiHTy^bi 
sji eKTpHMecKHX HMnyjibcoB (nHKOBbiM ^ereKTop) 6 c HH^HKaTopoM 7, b KaMecTBe 
KOToporo Bbi6paH ini^posoH BonbTMeTp. flononHHTejibHO ycrrpoHCTBO conep?KHT 6noK 
cneKTpanbHoro npeo6pa30BaHHH h 4>HjibTpau>ni aneKTpHMecKHX HMnynbcoB 8, 
Hcnojib3yioiqMH 6bicTpoe npeo6pa30BaHHe Oypbe h peajiH30BaHHbiH Ha 6a3e npon;eccopa 
INTEL 386, ycTaHOBneHHbiH TaKHM o6pa30M, mto ero bxo^ aneKTpHtiecKH conpHHteH c 
Bbixo^oM aKycTMMecKpro npneMHHKa 5, a Bbixo^ 3/ieKTpH^ecKH conpn^eH co bxo^om 
nHKOBoro AereKTopa 6. Tarace ycrpoHCTBo flonanHHTenbHO cqnep^KHT ^xyroperHCTpaTop 
10 Ha 6a3e $oTOAHOAa <Dfl34, onTHxiecra conpHmeHHbiH c BbDCOAOM jia3epa 1 h 

3J1 e KTpH MeCKH COnpHJKeHHblH C OflHHM H3 BXOHOB H3MCpHTeJlH BpeMeHHblX HHTepBajiOB 9 

na 6a3e un^poBoro ocqHJxnorpa$a C9-16. Bropoft bxoa H3MepHTen5i BpeMeHHbix 
HHTepBajiOB aneKTpn^ecKH conpHBceH c Bbixo^oM aKycTHwecKoro npneMHHKa 5. Ha 
Bbixo^e H3MepHTenH BpeMeHHbix HHTepBanoB 3a,p;epxcKa ucmjjy Hawaii om jia3epHoro 
HMnyjibca, perncTpHpyeMoro ^OToperHcrpaTopoM, h HawanoM aKycmmecKoro HMnynbca, 
perwcrpHpyeMoro aKycTH^ecKHM npneMHHKOM, npeo6pa3yercH b arieKTpH^ecKHH CHraan, 
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aMTLnniyjja KOToporo nponopmiOHanbHa BeriHUMHe- BpeMeHHOii oa^epacKH. Bbixoa 
iM3MepHTenH BpeMeHHJbix MHTepBanoB sjieKTpHMecKW conpnxeH c HHRHKaTopoM 7. 

TakuM 66pa30M, Ha ocHOBa«HH Bbiiu^ npH3H aKOB 

B ?noco6e m ycTpotfprBe no3BcmHeT pcninn> ^aiiy, a hmchho , cHH3Hn> onacHocrb 
HaHeceHHH jpaBMbi riaiyieHTy npHjnasepHoiC p6jpa6oTKe . TBep^bix , TKaHefi 3y6a npw 
jictieunn kapHeca h npoTC3MpoBaHUHl - — 
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Claims [<I>opMyjia H3o6peTeHHHj: 

1. Cnoco6 o6pa6oTKH TBepnbix tk&hcII 3y6a jia3epm>iM HanyMCHHeM, BiuiJOMaxmpiit 
B03jjeftcTBHe Ha TKaHH 3y6a Jia3epm>iM HMnyjibcoM, OTnHMaioinMjlcH tcm, mto 
perwcTpupyiOT aKycTHMecKHii HMnyjibc, BCOHmcaioinwil npw B3aHMOfleftcrBHH H3nyqeHHH 
c TKanBio, no nracoBoft aMnriHTyne KOToporo onpe^enHioT Tun o6pa6an>iBaeMOH TKaHH. 

2. Cnoco6 no n.l. orjiHMaiomHHCH tcm, mto aKycTHMecKHit HMnynbc perncTpupyioT b 
HMana30He 3ByK0Bbix MacroT 85 95 icri*. 

3. Cnoco6 no n.l, OTjumajon^iftcH TeM f mto o^hobpcmchho c perwcTpainieH aKycTHMecKoro 
MMnyjibca H3Mep*nor BpeMCHHyio 3anepacKy uexpy na3epnbiM h aKycTHMecKHM 
MMnyjibcaMH, no BenuwHHe KoropoH yTouH^ioT Twn o6pa6aTbiBaeMOH TKaHH. 

4. YcrpoitcTBO o6pa6oTKH TBepnbix TKaHew 3y6a jia3epm>iM ranyMeHHeM, cocTonn^ee 
H3 nocne^oBaTenbHO pacnonoMceHHBix Bnonb onTHMecKoft och HMnyjibCHoro na3cpa n 
cpencTBa flocTaBKH ManyMeHHH ot na3epa k 3y6y, bxoa KO-roporo onTHMecKM conpnxceH c 
BMxo^oM Jia3epa, OTjiHMajomeecH tcm, mto ycrrpoMCTBo co^epxcHT aKycTHMecKMil 
npweMHHK m M3MepHTent» nMKOBoft aMnnMiy^bi aneKTpMMecKHX HMnyjibcoB, bxoa 
KOToporo aneKTpHMecKH conpnxceH c bmxoaom aKycTHMecKoro npneMHHKa, a bmxoa 
aneKTpH^ecKM conpHaceH c bxoaom- ycTpoHCTBa HHAHKaimw, npuneM axycTHMeciUiH 
npweMHMK ycraifoBneH Tax, mto HanpasneHHe ero MaKciiManBHOH MyBCTH BTen bhocth 
cocTasnHeT c HanpaBneHMeM onTM^ecKOM och Ha BbixoAe cpeflCTBa H^ocTaBKM uanyMeHiiH 
ot Jia3epa k 3y6y yron a . yAOBnerBopnioiuHH ycnoBHJo A1 * < tf < 86 « 5. Yctpohctbo no 

n.4, oT/iH^aiomeecH tcm. mto bxoa H3MepwTenH ihikoboh aMnnirrynbi ajieKTpHMecKwx 
HMnyjibcoB 3JieKTpHnecKM conpHMteH c BbixonpM aKycTHMecKoro npHeMHHKa Mepe3 6jiok 
cneKTpanBHoro npeo6pa30BaHHR h 4>wnbTpanHH c no/iocoa nponycKaHHx 85 95 kTi\. 

6. Yctpohctbo no n.4. ornHMaiomeecH TeM, mto oho AononHHTexibHO conepxarr 
4>OToperHCTpaTop h 6jiok H3MepeHHH BpeMemibix HHTepBanoB, npHMeM bxoa 
4>oToperMCTpaTopa onTHMecKH conpnaceH c Bfaixo^OM na3epa, a bmxoa 3Ji eKTpn mcckh 

COnpHHCeH C OAHHM M3 BXOAOB 6jlOKa H3MepeHHH BpeMCHHblX HHTepBanoB, BTopoii bxoa 

Koroporo 3/ieKTpHMecKM conpHxceH c BbixonpM aKycTHMecKoro npweMHHKa, a bbixoa 
aneKTpwtiecKH conpn^cen c bxoaom ycrpoHCTBa HHHWKau^iH. 
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